Interleukin-21-mediated suppression of the Pax3-Id3 pathway exacerbates the development of Sjögren's syndrome via follicular helper T cells.
Sjögren's syndrome (SS) is a systemic autoimmune disease with severe dysfunction of glandular secretory function mediated by T and B lymphocyte infiltration into the exocrine glands, including the salivary and lacrimal glands. Follicular helper T (Tfh) cells exacerbate the disease by causing B cell hyperactivity. Inhibitor of DNA binding 3 (Id3) deficiency causes activation of Tfh cells and is known to be a clinical manifestation of human SS disease. In this study, we investigated the mechanism of action of Pax3, which is reduced in SS and can interact with Id3, in NOD/ShiLtJ mice as an animal model of SS. Treatment with interleukin (IL)-21, a major cytokine secreted from Tfh cells, suppressed Pax3 and Id3 expression via STAT3 in splenic T cells in vitro. Administration of pCMV14-3xFlag PAX3 vector improved the severity of SS by reducing the number of Tfh cells in NOD/ShiLtJ mice. Application of IL-21R-Fc increased the number of Pax3- and Id3-positive cells in the salivary glands, while reducing the proportion of Tfh cells and IL-17-producing T cells in NOD/ShiLtJ mice. The salivary glands from SS patients showed decreased levels of Pax3 or Id3 expression compared with healthy controls. Our findings regarding reinforcement of the Pax3-Id3 signal pathway may facilitate the development of novel therapeutic strategies for SS.